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(57) Abstract: 

PURPOSE: To obtain a fused protein capable of being 
recognized with an autoantibody of a pemphigus vulgaris 
patient by ligating the hinge part of the constant 
region of IgG to the C-terminal of the extracellular 
region of a pemphigus vulgaris antigen protein. 

CONSTITUTION: A fused protein is produced by ligating 
the hinge part of the constant region of IgG to the 
C-terminal of a protein which is represented by the 
sequence of the formula and which is the extracellular 
region (PVAg) of a pemphigus vulgaris antigen protein. 
When a gene coding the fused protein is transduced into 
an animal cell or an insect cell to express the fused 
protein, the expressed fused protein can accurately be 
discharged from the cell, because of using the amino 
acid sequence of the PVAg. Since the hinge part of the 
constant region of the IgG is ligated, the fused protein 
can stably be produced, and the high-dimensional 
structure of the PVAg is the same as that of the natural 
PVAg. Since the IgG is ligated to the cut part of the 
C-terminal side, the autoantibody can surely be 
recognized. Further, since the IgG is contained, the 



presence or absence of the expressron after transduced 
in the cell can easily be examined, and the purification 
of the fused protein after the expression is fadlitated. 
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Ket 1t\f leu Pbe Pro Arg Tfar Ihr Gly Ala Leu Ala lie Ptie Val 
15 10 15 
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Cyi CU Cys Asp Asn Arg Cly He Cys Gly thr Ser Tyr Pro Tlir 
680 6B5 690 

Thr Ser Pro Gly Thr Arg IVr Cly hrg Pro His Ser Cly Arg 
695 700 704 
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(57) [Si^l 

&K<Dmmi^m^ (pvAg) (Dcmmc^ igG(DM'^mm 
it^se«ii^jia^(-«tii{c#ttj^tu.5« igG© 
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Iff 31 li*:BlXW:2|B«<Ol6'§-aa!g:Sr'fr3Sl 
[lt*«5l it*«lXfi 2 IS^wa-g-Se Strifes 

[0 0 0 u 

(0 0 0 21 

[0 0 0 31 Sfc^^SPAJt^x mjt^f^jffi-ens-tT^ 
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[0 0 0 41 ?c«?>tt> jE^t K^«^^«aflai»)f^a! 

n - >- ^Sr#T^S145c^Sf&iJlS e K<OcDNAE??iJ Sr«fe^ 

(Cell. 199l¥f567#, 869-77M) » 
(00051 DNAiS?iJSr t ^c#P>i^fcT 5 / ^*»?>/i 

t>^S^^^fc (European Journal of Cell Biology 199 
0^^53^, 10-12M, Amagaya et al. ) o 
(0 0 0 61 i(0<t5tCPVS#-Cf4» Ji5[«t^t-fc*^ 

^X.htl^tz. (Journal of Investigative Dermatology 1 
995^^104^. 146-152M, Amagaya) , 

[0 0 0 71 m.^pv».^\cM-r^f^^^^ti.> ^7- 

[0 0 0 81 *ifi. m'^'^^-mm^m.w^m.^±mm<D 

^■t4^li*^5~6t!li:®< (Journal of Clinical Inve 
stigation 1992^^90^, 919-926H. Amagaya et a 

1.) , mm^-r^i-i^£\'\ 

(0 0 0 91 

[0 0 1 01 «£ot;$:5IM«, m^(0±x (0:^&Rlt^^ 
50 (0 0 1 1 1 ffi3S|E*S!lJfc^»rifeas*Vx^?&#3e*S 



(3) 

3 

[0 0 12] 

[0 0 13] #m'tt^i(fi«fei:iSseKf4]^»:iiiS6K-e 
e«©«a^lc4ov^TIgGtiSlp^4<ofe■57'Dx^' ^-ast 

JI?r^i-5<, i^. ff*«10St-g-®e«©Jl)isft/£SIg 

[0 0 14] ft*3®2®iK-g-sesrf4. 
(r::T-i*PVAg) to^-^SSKt L-T^^^tt, mz. 
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Sro;{£lffcfc(D« fHis tagj tv^5) ^ Etag, 

V'S'-feV hT'DT^'fV. HA, c-myc#^SWP>4^■5 
(Jite rug^E^j Vol.l3.No.4.p85-90(1995)) . ffl}* 
«2<Di^'g-Se»{C*3V^r, «fflJlg:$1-^*^-C$).5PVAg<DT 

SICES' i/feiil^#^E$-frf::fci«>, ^Wk(rm.^W^9. 
(PVAg) <D^^Sr|j|ttli-Sr tdS-C#.5o 

[0 0 15] m*:si. 2<Dia-a-se« (^^^T, 

[0016] If 3 (Di|^<|4^!|gJS®f&S!R|Sltt2^5l?g 

lOOOmg/kgSrfflEJcaW byhift-^«^t?50%©i6:5E«tt«s 
^^L^cdS. ^nWTcDS-^a-C'(*2 3SK^T->bJ^Sftt 

100000fS»-C$>i?BgSt:'£P>:^eV\ ifc. 2ti:5iig<oii-a- 
C if ^ri^-g- bfc (O-C t L DattlOmgAgt? fo S , 
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[0 0 17] »*^4®#^<4^»g!t©f&J|f«*tt, * 
[0 0 181 »*«5<D#mtt^ilg«0^»f^Jf4. 30 

hm. Rim. Eum^£if<D:^^mm:^m<D^!WM&nt 

[0 0 19] W*«6<^#m^?g«<DmW:*ffil4, f» 
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6 

2 CD® e«lcftx.T»*« 1 (OSl'^S eS^ffl VNfc 
IKIWfit^tiit** 1 oa^geK<DIgGffl*^(Ct>^'g-L.T 

[0 0 2 0] 

[Hifi^^i SIT. ^^m<DtkFm^£mmmiz.-^^^xw^mic 

SftM-rSo f^Ox *fligH:TIS<D5IJSWc^5jP>|5gKStb5 
t>(D-ett/i<. *:^M«Da^^«i®H{c:M-r6Pfi»). 
<Dte«|-e|liS-Ct^ 6 i i 5 *T? t^iV^o 

[iiis«aii] pvAg^cIgGasi!$-&$4^fciM-g•se® (pvAg- 

IgG) 

[ 1 - 1 ] Sbife^lSCOST^fflflafcJ: SPVAg-IgG<D^^ 
PVAg-IgG®e«5I^M« (v'j/-:^>'U'<>^^K^^-7*a 
v'-^inv;^^j|gE-^fla^®e^lgj (iB?iJ##l) -t 
MgG t :/v?g|J-t MgG CH2gC-t MgG CH3gB) 
tfpcDNAl-PVAg-IgG^^T'^:^ 5 KDNA^ftKUfc (i^. 
pcDNAlli'O'lf l> a'5^:/(Invitorogen)tt<Dffidi,ig-efc 
. WTtJlpcDNAl-PVAg-IgG^^T'^;^? KDNAcDf^SS 

[00 2 1] S2f^6<](^. iej^^JfecDNAfilfiliS^ttScDNAO 
i^<|iJ<DgB?iJlctaM«J^i-a-fiK:4-y ^' F^fflv^-c 
PCR (#y ^7— ^it^JCS) «feJcJ;oTigi|iIUfco 

[0 0 2 2] cos7mm^(D^m^i^ :$'—^mmi-^tcit> 

*-r> PVAgSr^— K-rScDNA^, PVAgi:-^!?;^E;* 
K'^y :^<D*Blia©««*»fe?fcS=¥;;< ^SfaSSr-^tpnifL 
t!j*&<D^^^^^— -efcSpcDNAl-PVECIII (Journal of 

Investigative Deni)atologyl994#^|ll02^, 402-408 
M. Amagaya at al.) Ji-ePCRlii|ii 5' T'^-f-^— 
t LTtt^^^— iB5iJ>f<DT77'7^-^— S:fflV\ 3' 

'f-e-t LTl^^^iTcDsa?|J^^v^fc„ 

[00 2 3] 5' -CaGCTCGAGCCTCCCTGAGTGCGGCCT-S' (PV 
Ag(DEC5^J^£<D5^ffl(Dt- C±«£(- h^T ly=f'^l^:^mn 

T'ni^— ^aiV;:^.XU!PVAg i!' l^;:*-^ Kl-1929) Sr* 

[0 0 2 4 J — t MgGl©^^««Sr=i— Ki-^cD 
NAJi, pTJ5 (Journal of Biotechnology 1988^^8^, 
141-148M, Nakamura et al. ) ±-CPCRii<ilC<toTo 

< f>n^c, :7'71'•^-^:LT«i^J^T<Dia?lJ<D^><DSrfflv^ 

5' 7' 7^v- : 5' -CCTGCrCGAGCCCAAATCTTGTGACAAAACTCACACA 
TGCCCACCGTGCCCA-3' (^t :^i?ilJ^2i?JfXhoI-y-'l' hSr"^ 
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3' / yH- : 5' -CCATCTAGATCATTTACCCGGGGACAG-S' (^^ h 

Sl±(OX 0 «C bT#f>tbfcPVAgCOPCRSi^iS:mgGl<DPCR 
S^riNotl-XhoI^^O^hoI-Xbal-e-ett^tLt^b NotI 
-XbaIT*:*iy h n ^^^/v;;^ (CMV) 

^ ^*i-'5K^^^<^^^-<^ -efc^pcDNAl/Amp 

U^tf ho^:/ttSS{) ^^^g'^-^fco :l^^S:pcDNAl-P 
VAgrlgGt^^ bfco 

[0 0 2 5] :icr>pcDNAl-PVAg-IgG^^:7'^>^.^ KDNA 

y^y-A : y7K:7^:^^>'. ^^^^ 

>LfCo •r>St>"t>. B:@100mmO:*:t $<OC0S7JMJ§aSr« 

S:"g-*^c^v>DMEM5ml^ y ^ ^^-SOm K^iij^^SSrA 

:=L-<— >3 :/bfc^{;i4^J8&iejfiL^Sr20%-&tfDMEMS' 5ml 

[0 0 2 61 ^<^i««JimSr^#. Mm^^^f^ 

V^DMEM6ml-eg^^X.fCo >f :/=¥^-<"> a Vfi37*C"T? 

2[Hi^Sr-^^(;i*ae>r{gffl^*T*-70 
r-<^# b b r _hM f^^^o. i -a 5 ^ g/mi co 
PVAg-IgGMe«:^5^^nTVN-5 i t^^. SSKffliJ^=^ 
h (>^n7^>f BioRadthM) J-J:'5aa 

[0 0 2 8] H 3 f*. PVAg-IgG<0^^«3gSr^*rm?^IEI 
T^fc^o PVAg-IgGf^. i/^/-:^/l^^>^^K(S). ^^i^fv-— 
:^^aiv;?^(P), PVAg (ECl-'ECS) . JitJ^t: MgGlCD^^ 
(fcVv^(H). CH2, CH3^*|E^-atf) ^^tSo El 

[ 1 - 2 ] g4^^QJjasf9(c J: ^PVAg-IgG<7)5^^ 
pcDNA-PVAg-IgG t I^IUdPVAg-IgGS a^S-^^Sr-^ tp^" 
K-efe^pEVmod-PVAg-IgGCODNA (i^. pEVmod{;iPh 
armingenttcOffiia^-Cfc^) ir. /^^zx n Tj^^/l^;;^T*fc 
6/^^r^n:3*— /l-K (PharmingenthK) cDDNA(DM#SrS 

«i^X.^OPVAg-IgG-Sf9Sr^^i-^m^«^^^=^^ ^ ^ 

[0 0 2 91 i-Jit^t,, 1t&{C<tl9. *?J3 xlO«ffl(^Sf9 
«fflJ3&Srii:^60iiiiDO;^ct $(Di$*fflv^>r i^^fcl0%^JI& 
iljfilMSr^tKJrace' sSA*fBJiS^i&fl610ml t ^ t>i-A 
tt. /ft8ilSd2#«-r^J:5»(-27^T*15^ra-r^-=^^-<--V 
3:/S^^TofCo •^<D^(C, pEVmod-PVAg-IgG<ODNA2Mg. 
y^:3!r^ n KDNA 0. 5 j:/ g. DNA^Affl y — A 



(5) #ga¥8-l 88 540 
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m^-&^^^V^G^ace s g**fflJ5S>ffii&M 1. 5ml{;i^^^b. 
^m-ei55>ra-r iXa >^bTDNA-y J^y— Ajig: 

^^Sr^SJb^Co 
[0 0 3 01 «*7^>f jyiXcx±-e^>-^^^— i^Sr 
o /cSf 9^^ ( d^M b fcDNA- y ^ y - A ^ 

-&^JkM^-^*5^^V^G^ace sigiteSr^>5r {;iL 5ml*Px.. h 

^ v;^^ >^ V 3 b^cSfflflS ^27t:-e 4 ^ra-f ^ ^ 
-v'3:/b;rco >f >'^^-<— i>'3>^«. fflia{:±Jk«Sr-& 
10 ^>fcV^Grace's^^-T?— ^^ftV\ 10%co^l&i^jfa.«^^-& 
tKJrace si§^(cStSlx.T27t:TM 

[003 11 -^rO^. ig«±mSrggBtbil:@100mm<DT' 

3'-'5 0K-O^^^-<— ^^3 i^bfco ^O^i^<lr3 
lHl«fet)3gb. jiS;t;ffi<^PVAg-igG-Sf9^^i-^-'^#:xn 

^7^/w;^-c^^bfcSf9^J5S^5 0raJ$«bfcl±m^i> 

20 ^^SrbT. ±m4'l-fi»?)5'-'10/zg/ml<OPVAg-IgGga« 

[ 1 - 3 ] pvAg-igGffi>&® asojff Msai 

PVAg-IgGlt^Se«05ffMM^-r^f:i^. y^ 
OT^^vA-^yr ^^'^ ^ (y r>^i^-^v'T%fcSa) 50//lSrC 

0S7^ fcfiSf9^JIS<D±m5mltCli;Dx.> 4 V 
:^n.-<— iXa >-b. PBS•C2a[SfeV^bfc«. 2XSDS1?-> 
-^^V^mW (125niM Tris-HCl pH7. 5, 2%SDS, 0.005% br 
30 omophenol blue, 20% glycerol, 5% 2-mercaptoethano 
1) 50-100// lt?S!Blfflb:rc:o 

[ 1 - 4 ] PVAg-IgGiK^^a®0«m<^??6^ 
mm ^ ;h.fcPVAg-IgGli^m a Wr^SDS-PAGEr^^gl $ tb. 
PVDF]^ y >i^Ta^. ffip^o^ : Immobilon) dfe^^ 
tbfCo PVAg-IgGBl-a^SaaSr^imi-Sfca?). 3%>^=^A 
^/^^S^R-Cy'P ^y:^>':^^^^TV^. PVDF]^[^r/l-;«7 y ^ 
>^y T^— ^^^^bfc-^^Ofeit: MgG^^ (Zymed L 
abaratories Inc. 1^) <DVm\^^1^m&,h . 'MMrQX^ 
M-^:/^rL-<— i/3 >^bfco ^(0%TJ>\^i^^)^-:^yr^ 
40 — ^^fe^^h (BioRad^t) —if^cD^^^^ Y h\.X 

-^O^-^-it^^^llOkDr^fcofCo 
[1-5] ^rAy^^n^y 

i^cf^^^AOjfiLff tt'PVAgfii^: ^ CX)S7jfflJia* ^hfiSf 
9*fflJiS{cJ:oT#?>tt)^cPVAg-IgGCOS/S^ttSr^^3^cJ^>. p 
VAg-IgG^I-te^bfciPVDFJKti. *-rt bjfiLm<O50(&#^ 

®?Ki:-f ^-^^^^ :/b. 2fc{c-^!j7j:^<oei:t MgG4 
iftft: (OxoidthK) <O30ffif#fR^TS. T/L;?; y J^;;^y r 
iJ'— ^^^^bfc-V^^O^-^^X^fr (Zymed Laborato 
ries Inc. COlOOOfg^^^fS^ V^^l^— V g 

50 >-b. ^co5lfeSr^-<fCo ffiV^^cjfiiTgti. 35A<?^#^14 
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^mmmm (pv) . ioA(o^mvt^mfSAm (p 
F) . i6Ao:>>^y^J^/i-mm^^mmmm (bpf) . lo 
A(oyk^&^m^^&mB^m (bp) . 5A<o«t«AJkw 
(N) -cfc^o 35A(omni^^mmm^^(oikm\t.±xco 

10 0 3 21 Sf9*fflJia"T?^bfcPVAg-IgGt*;fe:. 35A 

[1-6] llf^ie-ri^y^SrfflV^^ciPVAgtcJi-Sas^Stft:® 

^tro/Co ^^«S#jfe«10ml{C. PVAg-lgGm«lx.^<# 
rL o f^vf Sr^|fe$'^^cSf9JWJ!a<7>_h«50ml t ^MX 
4B#ra-r >^^^-<— ^^b. 13000 Xg-C305>ra 

Sai^entriconlOO (T^r^^ttK) "CI ml (tcO^S 
CD 1/10) 'i.xmmVtCo ^inibcOJiSg^ttfcIgGs (-^^^ 
1 19 100-150// 1) f;i:$:gfc (N. Engl. J. Med. , 198 

2^B306# 1189-1196H. J. Clin. Invest. , 1992^^1190 
^919-926H) Sr^^icLTfr^jeBALB/c-^!?;^ (±m2 

[0 0 3 31 V hn— /Vllg^^ UT. ±IBC0||gi^|C 
;^3V^TPVAg-IgG*a^fe;t^^=^^^ i^^/v;;^ S-^^^iirfcSf 
9^J5S :^ ^ X. T ^ ^ n ^ /V $ ii: T V ^ V ^Sf 9 
*fflJ3S<O_bffl50mlSr*0x.yt^T*fi. ^^i^-^ ;^ IS 
OtK^IS. t;^^>^;55|B^$J^fc^5PVAg-IgGm«l;t^^=^^^r 

[ 1 - 7 ] m'^^-^mm(Dmm^ 
2^^^-^a^'^^^^i^>^^l^^-> ^BjcpvAg-igGSr^b-r* 

^^'g^-^bi^/c3*^Rm^*: (^p"p^ * EAH Sepharose4 
B. ^:t^3|S@45'-165/iin. PharmaciattM) 

[0 0 3 41 - (Dffe««?;^5*^{catg-r ^ ^ i ^mmrr 

>^*>fflV\ »?jlml/minOiffi^-caAbfcio S^ffl P i: 9 iffi 
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[0 0 3 51 «eor. :i<Offe3SS(ci:ntf. «*<D:fe^ 
«J*J^PJ4r^£ffl \.tcm^^a^±X(D:^mRft^i^mm^iv^ 

fci^mf\Fmi^>^m>orc(oiz,M\^x. #«i4^?gistcii#. 
mmm2:i pvAgtcHis tag-d^^^^titim^m&w (p 

VAg-His) 

[ 2 - 1 ] PVAg-His5ia>^7 ^ K<D«|| 

10 -<^—t. His tag5:mpnmB9fgB^Sr=J— Kt-^:/^ 
Srl^ML. PCRfe(C<fci9E tagXTJ^is tag^^^ — 
K-r 6 cmk(omm Srtr o fcp 
[0 0 3 61 

\.l\\oimW\%^lBLm tag ^ri-K-r^:?^^^^-] 
5* 7* 7^T-(DN516)(KXX:rra}AGGGTGCGCCGGTGCCGTATA 

[His tagSmpnl^»f§Pe:4r=i-K-r^>^^-f*^-] 
3' 7* 7'f^-(DN517)CGGGGTACCTCAATGATGATGATGATGGCC 

pcR{i94t:-ei:«'te3®bfcm94t:i^>. 55t:i^>. 72t: 

Ir9'«r20f->r ^/l^)^»9 5Sb. 72t:7^^:0;llbT. ^xiX2 
20 ^/VASrjSD;tfc«^>5' y -/wSr*Px.TPCRM«S?^a:iRb 
fdo r (DPCRSi^f*^JPI^*Xhol^OTpnl'T?37t: 2 
mmWm^. y/l-f^ffiM*«JtCi:«9 S6<3^-rSHis tag 
StJ^E tagS:=i— K-r^DNA^SIBlb. QIAEX kit (^T 
>5^^-ti:K) -CDNASrffiiKbfCo 5|S® b^TcDNAJ^SiJISg^^Xh 

ommpiiir*?mt;b. igG^^- K'r€)^^^^v^fcpEV 

mod-PVAg-IgG t $ii:^^^fcj:*9. PVAg-Hi s^^y^ 
KpEVmod-PVAg-HisSrf^iSbfCp r <DpEVmod-PVAg 

-His{«B?y«oBB?(i#^ 1 (OT^jmmm^^- k-ts 

DNASa^iJ^^tfo 
30 [2-2] miLMJI&Sf9(Cj:^PVAg-His<D^^ 

pEVmod-PVAg-His t r:L n =f — /l^ K (:7 r ^ ^ i^^^^- 
th) (DDNACDM*^. -blE [1-2] t (^llt^ bTSf9^ 

Ag-His-Sf9^^^-r'5^^^^ t2 ^4/i^:^^^t^±m^n 

[ 2 - 3 ] pvAg-HisSi^g &K(ommmm 
pvkg-Hism-^m&K^mm^m^^fci^. imioNi^^-NT 

A- T;j^fP— ;^ (^T^lyitM) {C0.22/imCO:7>f/l-^ — 
-e^aabfcJilB«a_bSSr^APb. 8ml(Dj^>g^^<?/ :7r 
40 - (20iiiMy l^^-r h y 500mMffi>^t;-:^ h y pH 

7.8) x^r¥i.tc^^^h{^^^y<iy':7r— (20mv 

-ThV^J^. SOOMmit-thV^M.. pH6. 3) X2m9ci^ 
bfCo 15kVN-CSsM^^>:y:7r- (200mM^ ^ ^y'— /i^Sr-^ 
t?JS}^/^y:7r-) 0.6mi-c®Wb$b{c^{ti^^:x>^r 

-1.2mlT*2lHlSmbfCo 

[0 0 3 71 -{J^^-:fr3^yy'^l^^{cXK>?Vkg-His^^ 
tf:»®SrSlSb. Ca*D^3SW h y (TBS) 

itf^. K(S). yx^iy-'^z^i^y^iP)^ PV 

50 Ag (EC1-EC5) . SOTVAgtOECSiC^-a^bfcGocOfc;^ 
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f 2 - 4 ] ELISAffilC J: S P V^^ 

10 0 3 8] 9 6 5ii:iF|£-^-<:?c7^^^-7'p,_|. 

4'C-C-|!ft^->=^r.x^^ HLfc^, PVAg-His^ 
«Sr^#, 1«BSA,0.005% tween20S'-&tfCa*DTBS 

0.005%S'>f-y20^Sr^tfCa*DTBS (i5fe#^<? p. 

^— ^^gifeift Sr;()D x^M-C 1 mm^lt^ $ -fr, SSi5fej^ 

Sl2^hy^.A^ig(pH4. 8-5.0)) **PXL, mm^30^ 
S;£:$-&5gfe$-a:fcm. 50^1 ®4Nfiit^^*p^TSl£;^ 

^tt^>^ig,ft*5 0M(Ojfii»$ril!)^L, ^©spWtCti 
[0 0 3 91 

mi] ^ 



(7) 



^M¥8- 1 8 8 5 4 0 
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10 



20 



* 10 0 4 01 SiUc3E^A<Djkm2 0 0^J^aj;eu -t© 
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Met Gly Leu Phe Pro Arg Thr Thr Gly Ala Leu Ala He Phe Val 
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Val Val lie Leu Val His Gly Glu Leu Arg He Glu Thr Lys Gly 

20 25 30 

Gin Tyr Asp Glu Glu Glu Met Tlir Met Gin Gin Ala Lys Arg Arg 
35 40 45 

Gin Lys Arg Glu Trp Val Lys Phe Ala Lys Pro Cys Arg Glu Gly 

55 60 
Glu Asp Asn Ser Lys Arg Asn Pro lie Ala Lys He Thr Ser Asp 
65 70 75 

Tyr Gin Ala Thr Gin Lys He Thr Tyr Arg He Ser Gly Val Gly 
80 85 90 

He Asp Gin Pro Pro Phe Gly He Phe Val Val Asp Lys Asn Thr 
95 100 105 

Gly Asp He Asn He Thr Ala He Val Asp Arg Glu Glu Thr Pro 

110 115 
Ser Phe Leu He Thr Cys Arg Ala Uu Asn Ala Gin Gly Leu Asp 
125 130 135 

Val Glu Lys Pro Leu He Leu Thr Val Lys He Leu Asp He Asn 

* . 150 
Asp Asn Pro Pro Val Phe Ser Gin GEO He Phe Met Gly Glu He 
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Glu Glu Asn Ser Ala Ser Asn Ser Leu Val Met He Leu Asn Ala 
170 175 180 

Thr Asp Ala Asp Glu Pro Asn His Leu Asn Ser Lys He Ala Phe 
185 190 195 

Lys He Val Ser Gin Glu Pro Ala Gly Thr Pro Met Phe Leu Leu 
200 205 300 

Ser Arg Asn Thr Gly Glu Val Arg Thr Leu Thr Asn Ser Leu Asp 
305 310 315 

Arg Glu Gin Ala Ser Ser Tyr Arg Leu Val Val Ser Gly Ala Asp 
320 325 330 

Lys Asp Gly Glu Gly Leu Ser Thr Gin Cys Glu Cys Asn He Lys 
335 340 345 

Val Lys Asp Tyr Asn Asp Asn Phe Pro Met Phe Arg Asp Ser Gin 
350 355 360 

Tyr Ser Ala Arg He Glu Glu Asn He Leu Ser Ser Glu Leu Leu 
365 370 375 

Arg Phe Gin Val Thr Asp Leu Asp Glu Glu Tyr Thr Asp Asn Trp 
380 385 390 

Leu Ala Val Tyr Phe Phe Thr Ser Gly Asn Glu Gly Asn Trp Phe 
395 400 405 

Glu He Gin Thr Asp Pro Arg Thr Asn Glu Gly He Leu Lys Val 
410 415 420 

Val Lys Ala Leu Asp Tyr Glu Gin Leu Gin Ser Val Lys Leu Ser 
425 430 435 

He Ala Val Lys Asn Lys Ala Glu Phe His Gin Ser Val He Ser 
440 445 450 

Arg Tyr Arg Val Gin Ser Thr Pro Val Thr He Gin Val He Asn 
455 460 465 

Val Arg Glu Gly He Ala Phe Arg Pro Ala Ser Lys Thr Phe Thr 
470 475 480 

Val Gin Lys Gly He Ser Ser Lys Lys Leu Val Asp Tyr He Leu 
485 490 495 

Gly Thr Tyr Gin Ala He Asp Glu Asp Thr Asn Lys Ala Ala Ser 
500 505 510 

Asn Val Lys Thr Val Met Gly Arg Asn Asp Gly Gly Tyr Leu Met 
515 520 525 

He Asp Ser Lys Thr Ala Glu He Lys Phe Val Lys Asn Met Asn 
530 535 540 

Arg Asp Ser Thr Phe He Val Asn Lys Thr He Thr Ala Glu Val 
545 550 555 

Leu Ala He Asp Glu Tyr Thr Gly Lys Thr Ser Thr Gly Thr Val 
560 565 570 

Tyr Val Arg Val Pro Asp Phe Asn Asp Asn Cys Pro Thr Ala Val 
575 580 585 

Leu Glu Lys Asp Ala Val Cys Ser Ser Ser Pro Ser Val Val Val 
590 595 600 

Ser Ala Arg Thr Leu Asn Asn Arg Tyr Thr Gly Pro Tyr Thr Phe 
605 610 615 

Ala Leu Glu Asp Glu Pro Val Lys Lfi0 Pro Ala Val Trp Ser He 



(9) 



15 



-188640 



16 



620 625 630 

Thr Thr Leu Asn Ala Thr Ser Ala Uu Leu Arg Ala Gin Glu Gin 

635 640 645 

He Pro Pro Gly Val Tyr His He Ser Leu Val Leu Thr Asp Ser 

650 655 660 

Gin Asn Asn Arg Cys Glu Met Pro Arg Ser Leu Thr Leu Glu Val 

665 670 675 

Cys Gin Cys Asp Asn Arg Gly He Cys Gly Thr Ser Tyr Pro Thr 

680 685 690 

Thr Ser Pro Gly Thr Arg Tyr Gly Arg Pro His Ser Gly Arg 

695 700 704 
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